A single Trp121 to Ala121 mutation in human cyclophilin alters cyclosporin A affinity and peptidyl-prolyl isomerase activity.
Fluorescence and NMR spectral data have suggested an interaction between the single tryptophan in cyclophilin (CyP) and its high affinity ligand cyclosporin A (CsA). To study this interaction, a site mutation of Trp121 to Ala was introduced into human cyclophilin (CyP) and the encoded protein was expressed in E. coli. The Ala121 mutant was shown to catalyze the peptidyl-prolyl cis-trans isomerase (rotomase) reaction with several peptide substrates, albeit at less than ten percent the rate of the purified recombinant human CyP. Values for the apparent inhibition constant (Ki,app) of cyclosporin A with the human CyP and the Ala121 mutant were determined to be 1.6 +/- 0.4 nM and 640 +/- 90 nM, respectively by tight-binding inhibition analysis. The greater loss of affinity for CsA binding (400-fold) than for rotomase catalysis (20 fold) suggests that the catalytic and CsA binding properties associated with CyP can be decoupled as has been observed with an homologous protein found in E. coli (Liu, J. & Walsh, C.T. (1990) Proc. Natl. Acad. Sci. USA 87, 4028-4032).